1. A methcd for rrachining a glass subserare m whicn a 
concave portion rs f:rT.eu m a surface of sa^d class substrate 
by laser beaiiL irr E^diat ic n, coir^prismg the step of: 

irradiating said surface of said glass substrate tc^ oe 
machined v;ith a laser bear. fror. above said glass substrate m 
a state that said laser V-earr. is condensed intc a portion cutside 
said glass substrate. 

2. The methcd according to claim 1 , wherein, in said state, 
said laser beam is c-:>ndensed in said portion outside and above 
said glass substrate. 

3 . The method according to claim 1 or 2, further comprisic^g 

the step of : ^^^-^^ 

changing a distance between a beam-condensing,, pt;int of said 
laser beam and said surface of said glass s)i^strate. 

4 . The method according to any oneof claims 1 to 3, further 
comprising the step of: 

A- moving said beam-condeu^ing point of said laser beam 

relatively in a direction parallel to said surface of said glass 
substrate. 

5 . The method according to any one of claims 1 to 4 , wherein 
said laser beam is pulsed light having a pulse width not larger 
than 10 picoseconds. 

6 . A V-shaped groove formed inasurfaceofaglass substrate 
by ^ method for machining said glass substrate as defined in 



V. 



f Clai 



wherein an ancle ^^-^ 




to 120 dearees is. ..formed between oc'pcsire side s 



V-shaped groove . 



urfaces of said 



A method of fcrip.ing at le^si 



V-snaoea 



c reeve on 



a surface of a glass substrate. 



the niethod ccmprising the seeps 



of: 



adjusting laser beam so that each pulse of said laser beam 
is applied onto the surface of the glass substrate m a defocused 
state; 



the thus adjusted laser beam m said defocused state to fcrmi 
said V-shaped groove; 

8. The method of claim 7, wherein said step of partially 
ablating includes scanning the thus adjusted laser beam along 

15 the surface of said glass substrate. 

9. The method of claim 7, wherein a focal point of each 
pulse of said laser beam is located at a position outside the 
glass substrate and upstream relative to the glass substrate. 

10. The method of claim 7, wherein a focal point of each 
20 pulse of said laser beam is located at a position outside the 

glass substrate and downstream relative to the glass substrate. 

11. A glass substrate having at least one v-shaped groove 
on a surface thereof, said glass substrate obtained by a method 
comprising the step of adjusting laser beam so that each pulse 

25 cfsaidlaser beam is applied onto the surf ace of the glass substrate 
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partially ablating the surface 



of the glass substrate v;ith 
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in a defccused srate, and partially ablaimc me snrfdce ci the 
glass substrate v;ith the thus adjusted laser bean, m said defccused 
state . 
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